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In the title solvated fnangM/o-triruthenium compound, 
[Ru3(Ci8Hi503P)(C29H3oP2)(CO)9]-2CHCl3, the bis(di-o- 
tolylphosphanyl)methane (dtpm) hgand bridges one of the 
Ru— Ru bonds and the monodentate phosphine ligand bonds 
to the third Ru atom. AH the P atoms are equatorial with 
respect to the RU3 triangle: each Ru atom also bears one 
equatorial and two axial terminal carbonyl ligands. The 
dihedral angles between the two benzene rings are 
75.92 (10) and 78.95 (10)° for the two diphenylphosphanyl 
groups of the dtpm ligand. In the crystal, C— H- ■ O hydrogen 
bonds link the molecules into chains along [010]. 

Related literature 

For general background to rnawgu/o -triruthenium compounds 
with general formula [Ru3(CO)i2.„L„] (L = group 15 ligand) 
see: Bruce et al. (1985,19880,6); Shawkataly et al. (1998, 2004, 
2010, 2011). For the preparation of the dtpm ligand, see: Filby 
et al. (2006). For the stability of the temperature controller 
used in the data collection, see: Cosier & Glazer (1986). 




•2CHC1, 



Experimental 

Crystal data 

[RU3(Ci8Hi5O3P)(C2,H30P2)- 

(CO)9]-2CHCl3 
Mr = 1544.78 
Triclinic, PI 
a = 12.8185 (4) A 
b = 14.9912 (4) A 
c = 16.6456 (5) A 
a = 83.374 (1)° 

Data collection 

Bruker SMART APEXII DUO 
CCD diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2009) 
r„i„ = 0.624, T^^^ = 0.795 

Refinement 

R[F^ > 2a{F^)] = 0.031 
wR(F^) = 0.091 
S = 1.08 

21719 reflections 



Table 1 

Selected bond lengths (A). 



P = 81.380 (1)° 

Y = 74.099 (1)° 

V = 3032.25 (15) A' 
Z = 2 

Mo Ka radiation 
11 = 1.14 mm"' 
r = 100 K 

0.46 X 0.30 X 0.21 mm 



85380 measured reflections 
21719 independent reflections 
20112 reflections with / > 2cr(/) 
Ri„, = 0.019 



739 parameters 

H-atom parameters constrained 
Ap„ax = 0.80 e A"' 
Ap„i„ = -2.35 e A"' 



Rul-Pl 
Ru2-P2 



2.3476 (5) 
2.3538 (5) 



Ru3-P3 



2.2488 (5) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


C42-H42yl- 


■01' 


0.95 


2.52 


3.384 (3) 


151 


C56-H56^- 


■08" 


0.95 


2.59 


3.343 (3) 


136 



Symmetry codes: fi) .v. y — 1, (ii) — x + 1, — y, —z + l. 
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Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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[/<-Bis(di-o-tolylphosphanyl)methane-1:2A:^P:P']nona- 

carbonyl-lA:^C,2/f^C,3/f^C-(triphenyl phosphite-3/cP)-fr/aMg£i/o-triruthenium(0) 
chloroform disolvate 

Omar bin Shawkataly, Imthyaz Ahmed Khan, SItl Syaida Sirat, Ching Kheng Quah and Hoong- 
Kun Fun 

Comment 

A large number of substituted derivatives of the type [Ru3(CO)i2-„i„] (L = group 15 ligand) have been reported (Bruce et 
a/., 1985, l9SBa,b). As part of our study on the substitution of transition metal-carbonyl clusters with mixed-Ugand 
complexes, we have published several structures of ?n'a«gM/o-triruthenium-carbonyl clusters containing mixed P/As and 
P/Sb ligands(Shawkataly et al, 1998, 2004, 2010, 2011). Herein we report the synthesis and structure of the title 
compound. 

The asymmetric unit of title triangulo-trkuthenium compoimd consists of one ^nangw/o-triruthenium complex molecule 
and two molecules of chloroform solvent. The bis(di-o-tolylphosphanyl)methane ligand bridges the Rul-Ru2 bond and 
the monodentate phosphme ligand bonds to the Ru3 atom. Both phosphine hgands are equatorial with respect to the Rua 
triangle. Additionally, each Ru atom carries one equatorial and two axial termmal carbonyl ligands (Fig 1). The dihedral 
angles between the two benzene rings (C1-C6/C7-C12 and C14-C19/C20-C25) are 75.92 (10) and 78.95 (10)° for the 
two diphenylphosphanyl groups respectively. 

In the crystal structure, Fig. 2, molecules are linked via C42-H42A—01 and C56-H56A--08 hydrogen bonds (Table 1) 
into one-dimensional chains along [010]. 

Experimental 

All manipulations were performed under a dry oxygen-free nitrogen atmosphere using standard Schlenk techniques. All 
solvents were dried over sodium and distilled from sodium benzophenone ketyl under dry oxygen free nitrogen. Tri- 
phenylphosphite (BDH) was used as received and bis(di-otolylphosphanyl)methane (Filby et al, 2006) was prepared by 
reported procedure. Ru3(CO)io(j«-(2-CH3C6H4)2PCH2P(2-CH3C6H4)2) was prepared by reacting Ru3(CO)i2 with bis(di-o- 
tolylphosphanyl)methane in presence of sodium benzophenone ketyl radical in THF (Shawkataly et a/.,2011). The title 
compoimd was obtained by refluxing equimolar quantities of Ru3(CO)ioC«-(2-(CH3C6H4)2PCH2P(2-CH3C6H4)2) and tri- 
phenylphosphite in hexane under nitrogen atmosphere. Red blocks of the title compoimd were grown by slow 
solvent/solvent difiEusion of CH3OH into CH2CI2. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model with C-H = 0.95 or 1 .00 A and L'iso(H) = 1 .2 
or 1.5 f/e,(C). 
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Computing details 

Data collection: APEX2 (Bniker, 2009); cell refinement: SAINT {^rnksr, 2009); data reduction: SAINT (Bmksr, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) PLATON (S^sk, 2009). 




Figure 1 

The molecular structure of the title compound showing 50% probability displacement ellipsoids for non-H atoms. 
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Figure 2 

The crystal structure of the title compound, viewed along the a axis. H atoms and solvents molecules not involved in 
hydrogen bonds (dashed lines) have been omitted for clarity. 

||y-Bis(di-o-tolylphosphanyl)methane- 1:2K^P:A"]nonacarbonyl- 1ft^C,2«:^C,3K^C-(triphenyl phosphite-3KP)- 
fr/aA7gu/o-triruthenium(0) chloroform disolvate 



Crystal data 

[RU3(C,8Hi503P)(C29H3oP2)(CO)9]-2CHCl3 

M,= 1544.78 
Triclinic, PI 
Hall symbol: -P 1 
fl= 12.8185 (4) A 
Z>= 14.9912(4) A 
c= 16.6456 (5) A 



a = 83.374 (1)° 
yff= 81.380(1)° 
y = 74.099(1)° 
F= 3032.25 (15) A^ 

Z=2 

P(000)= 1540 
Z),= 1.692 Mgm-3 
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Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 9874 reflections 
61=3.2-35.1° 
= 1.14 mm"' 

Data collection 

Bruker SMART APEXII DUO CCD 

diflfractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
(p and CO scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
7^ = 0.624,?;^ = 0.795 

Refinement 

Refinement on P- 

Least-squares matrix: full 
i?[P>2(7(i^)] = 0.031 
wRiF') = 0.091 
5= 1.08 

21719 reflections 
739 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



r= 100 K 
Block, red 

0.46 X 0.30 X 0.21 mm 



85380 measured reflections 
21719 independent reflections 
20112 reflections with I>2a{I) 
i?i„. = 0.019 

n = 10 /3 = 1 90 

"max J^.O , t/min 1.^ 

A = -19^19 
A: =-22^22 
/ = -24^25 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = \IW{F:^) + (0.0433/')2 + 5.4575^] 

where /' = (i^o2 + 2Fe2)/3 
(A/(t)„^ = 0.001 
tspm^ = 0.80 e A-3 
Apmn = -2.35 e 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat 
(Cosier & Glazer, 1986) operating at 100 K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^, 
conventional R-factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




Rul 


0.240263 (11) 


0.185552 (9) 


0.760162 (8) 


0.01124 (3) 


Ru2 


0.139490(11) 


0.042574 (9) 


0.741319(8) 


0.01144 (3) 


Ru3 


0.371742 (11) 


0.004225 (9) 


0.726241 (9) 


0.01257 (3) 


Cll 


0.25562 (6) 


0.52361 (5) 


0.33076 (5) 


0.04271 (16) 


C12 


0.12538 (5) 


0.45637 (5) 


0.46909 (5) 


0.03657 (13) 


C13 


0.36034 (5) 


0.38965 (4) 


0.45163 (5) 


0.03466 (13) 


C14 


0.52852 (14) 


0.70175 (18) 


-0.02518 (12) 


0.1215 (8) 


C15 


0.42893 (16) 


0.57336 (13) 


0.07960 (9) 


0.1085 (6) 


C16 


0.29506(11) 


0.73703 (11) 


0.00349 (7) 


0.0792 (4) 


PI 


0.07219 (4) 


0.28676 (3) 


0.80611 (3) 


0.01138 (7) 


P2 


-0.03476 (4) 


0.14719 (3) 


0.73937 (3) 


0.01134 (7) 
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n 1 T 1 1 
U. 1 / 1 i 


A QAH A 

U.o4 /4 


A AOQ* 

0.028^ 


C23 


-0.32237 (18) 


0.05170 (17) 


0.89552 (13) 


A A-^ A f\ / A\ 

0.0249 (4) 


XJT3 A 

H23A 


— U.3oUl 


A AO 1 '1 

U.U31z 


A AOO 1 

0.9281 


A ATA* 

0.030^ 


C24 


-0.21559 (18) 


A AAI'^Z' /t C\ 

-0.00126 (15) 


0.89598 (12) 


A A*** 1 A / A\ 

0.0219 (4) 


H24A 


A 1 A A 1 

-0.1993 


—0.0582 


A A'lAA 

0.9290 


A A-^ ^ A 

0.026^ 


C25 


-0.13201 (16) 


A A'^AOC /I /I \ 

0.02985 (14) 


0.84741 (11) 


A A 1 H \ 

0.0177 (3) 


HzDA 




A AA^T 

—0.006 / 


0.84/6 


A A'> 1 * 

0.02 1'^ 


C26 


-0.13764 (19) 


0.46205 (15) 


A 0 r A C C /I (IN 

0.86455 (14) 


A A'^ C A / /I \ 

0.0259 (4) 


Hz 6 A 


—0.1948 


A AA 

0.5200 


A OT) A 

0.8730 


A AT A A 

0.039* 


H26B 


-0.1053 


0.4393 


0.9152 


A AO A* 

0.039* 


H2oC 


—0.1 696 


A /I 1 C3 

0.4153 


A QAQI 

0.848/ 


A A'3A* 

o.ojy'^ 


C27 


0.1639 (2) 


0.39520 (17) 


A A'^/nC /ION 

0.92475 (13) 


A AO CO /' A\ 

0.0258 (4) 


H27A 


A 1 O 

0.1882 


A /I 1 T 

0.4217 


0.9675 


A AO Asts 

0.039* 


H27B 


0.1204 


A A A C C 

0.4455 


A OA 1 A 

0.8910 


A AOAsk 

0.039* 


H2/C 


0.22 /8 


U.3o04 


A oc\c\n 
O.o90 / 


A AO A* 

0.039^ 


C28 


A 1 ni o /I o\ 

-0.12718 (18) 


A AOAO/1 /I A\ 

0.03084 (14) 


0.62834 (12) 


A A 1 AT /O \ 

0.0197 (3) 


TTT O A 

Hz 6 A 


A 1 CAzT 

-0.1506 


A A A 1 

0.0012 


0.5872 


A AO A* 

0.030* 


H28B 


A 1 Of O 

-0.1858 


A A /I /I /I 

0.0444 


A /'T^ 0 

0.6738 


A AO Ask 

0.030* 


HzoC 


A f\/Z 1 

— O.Uolo 


A A 1 1 1 
— O.Ul 1 1 


0.6484 


A AO A* 

0.030^ 


Czy 




A 0/;AT2 /'I A\ 

U.20U2J (lo) 


0. /49 / 1 (14) 


A AO /I A /A\ 

0.0249 (4) 


HzyA 


—\J,J / j4 


U.2646 




A AOT* 

0.03 


HzyB 


— U.z/3j 


0.251 / 


0.6916 


A AOT* 
0.03 


Hzyc 


A 0£AC 


A O A/l 1 

O.JU4i 


0. /665 


A AO 
0.03 




U.34JJZ (lj) 


U.25J59 (i J) 


0. /5230 (12) 


A A 1 /TC /0\ 

0.0165 (3) 


r^i 1 


U.zo /4y (lo) 


A 1 An AQ /I '5\ 

U.14/46 (iJ) 


A Q'71 AA /I '>^ 

0.0/190 (12) 


A A1 /TQ /0\ 

0.0169 (3) 


C3z 


(J.zzido (IjJ 


U.2142J (12) 


0.64591 (11) 


A A1 CO /'5\ 

0.0153 (3) 




A 1 AO A 1 / 1 c^ 

(J.lUoOl 


— O.U/246 (IJ) 


A 11 "7^ 1 / 1 1 \ 

0. /J /21 (11) 


A A1 C? /'0\ 

0.015 / (3) 


C34 


AIT cm / 1 /:\ 


U.U2545 (IJ) 


A OCOC/I /I 0\ 

O.o5o54 (iz) 


A A1 Tz: /o\ 

U.Ol /6 (3 ) 


L.3D 


A 1 /r 1 c-j /I c\ 
U.iOlD3 (Ij) 


U.U544J (iJ) 


0.62333 (11) 


A Al CO /'0\ 

0.0158 (3 ) 


C3o 


0.36844 (18) 


-0.03512 (14) 


AO/IIOI /ION 

0.84181 (13) 


A AOAO /OX 

0.0208 (3) 


C3 / 


O.J /983 (15) 


0.04 J 60 (iJ) 


0.61124 (12) 


A A 1 TO /0\ 

0.01 /3 (3) 


C38 


0.51501 (17) 


A A'^ 1 1 A /I A\ 

0.02119 (14) 


0.72039 (13) 


A A'^AI /0\ 

0.0201 (3) 




U.J /2/5 (lo) 


A lA! A A 
— U.JU19U (IJ) 


U./o4io (12) 


A A1 /"2\ 
U.Ul /J (J ) 


C40 


0.46430 (18) 


-0.37270 (14) 


0.76288 (14) 


0.0233 (4) 


H4UA 




A 1 ^ A/1 

-0.3604 


0. /469 


A AOO* 

0.028^ 


C41 


0.4522 (2) 


-0.46287 (16) 


0.76544 (17) 


A AO A/' /C\ 

0.0306 (5) 


XJ/I 1 A 

rl41A 


U.5 1 Jo 


A ^ 1 

— U.5 12J 


A "7/100 

u. /4yv 


U.UJ 


C42 


A TCAA /'^\ 

0.3509 (2) 


—0.48106 (16) 


0.79045 (18) 


A AOOT /C\ 

0.0337 (5) 


TJ A O A 


A 1 y1 1 C 

U.343J 


—0.5426 


A nn 1 A 
0. /919 


A A/1 A* 
0.040^ 




U.ZO 13 (zj 


A yl AQO 1 i'1 '7^ 

— 0.40yzl (1 /) 


0, 81314 (i /) 


A AOA/l /CX 

0.0304 (5) 


H4JA 


A 1 A1 C 

0.1925 


A A'~\'\ n 

-0.4217 


A 01 1 0 

O.o312 


A AO ^ A 

0.036^ 


C44 


0.2/llD (l6) 


— O.3I08I (15) 


A OAAOA /I A\ 

0.80980 (14) 


A ATOO //1\ 

0.0223 (4) 


H44A 


0.2093 


-0.2693 


A A 0 

0.8248 


A A'O'7* 

0.027* 


C4d 


U.J64UU (15) 


—0.225 / / (13) 


A CT50/: /'1">\ 

u.5 /J96 (12) 


A A 1 /;o /'J \ 

U.U169 (J) 


C46 


0.40476 (19) 


-0.18904(16) 


0.49954 (13) 


0.0240 (4) 


H46A 


0.4138 


-0.1277 


0.4937 


0.029* 


C47 


0.4322 (2) 


-0.2435 (2) 


0.43359 (15) 


0.0326 (5) 


H47A 


0.4604 


-0.2194 


0.3821 


0.039* 


C48 


0.4184(2) 


-0.33311 (19) 


0.44246 (16) 


0.0340 (5) 
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UA Q A 

ri4oA 


0.4380 




—\).J /U4 


U.39 ID 


A A/1 1 * 






0.3764 (2) 


— U.3o/ol (lo) 


O.Mo90 (lo) 


A Aom /'C\ 

0.0293 (5) 




H49A 


U.JOOj 




-0.4288 


0.5225 


A A'> Ok 

0.035* 












A CQA'^C /^ A\ 

U.Jo42D (14) 


0.0220 (4) 




TTCA A 

H50A 


U.J 1 oo 




ATT nci 

-0.3379 


0.6355 


0.026^ 




/"'CI 

CM 


U.OiOO / 




A 1AC1C 

— O.iyMj yVl) 


O.oo4z3 (11) 


A A 1 /I /I /I \ 

0.0144 (3) 




C52 




(10) 


A 1 AOAO /I 0\ 

-0.19898 (13) 


0.76580 (12) 


A A 1 O 1 /T\ 

0.0181 (3) 




XJO A 


ft ^74^ 
U.J / 




A OATC 

— U.zU ID 


A OATjC 

O.oO /o 


A AOO* 

0.022^ 




C53 


u. //yo / 


(18) 


-0.19007 (14) 


A no A(\0 /1 A\ 

0.7o49o (14) 


A A'^^ 1 /' A\ 

0.0221 (4) 




Hd3A 






A 1 A1 1 

—0.1911 


A O Af\A 

O.o404 


0.026^ 




C54 


U.olZjJ 


(i ') 


-0.17980 (14) 


A AT /I ^\ 

0.72407 (15) 


A A'^O A / A\ 

0.0234 (4) 




Hd4A 


0.8792 




A 1 A 

—0.1 /30 


A Ti nn 


A AOO* 

0.026^ 




C55 


0.79825 


(16) 


—0.17942 (14) 


0.64243 (14) 


A A-^ 1 O / A \ 

0.0218 (4) 






0.8561 




— U.l /44 


O.oOO/ 


U.Ozo 






0.69940 


(16) 


— f) 1 s^^^8 n w 

\J. 1 oDjo j^ 








H56A 


0.6888 




-0.1851 


0.5665 


0.021* 




C57 


0.24503 


(17) 


0.42747 (15) 


0.40016 (15) 


0.0235 (4) 




H57A 


0.2411 




0.3757 


0.3688 


0.028* 




C58 


0.4194(4) 


0.6485 (4) 


-0.0080 (2) 


0.0709 (13) 




H58A 


0.4210 




0.6131 


-0.0557 


0.085* 




Atomic displacement parameters (A^) 
















Rul 


0.01275 (6) 


0.01008 (6) 


0.01143(6) 


-0.00347 (4) 


-0.00121 (4) 


-0.00222 (4) 


Ru2 


0.01249 (6) 


0.01028 (6) 


0.01241 (6) 


-0.00334 (4) 


-0.00257 (4) 


-0.00223 (4) 


Ru3 


0.01249 (6) 


0.01098 (6) 


0.01448 (6) 


-0.00259 (4) 


-0.00173 (4) 


-0.00314(4) 


CU 


0.0345 (3) 


0.0383 (3) 


0.0509 (4) 


-0.0095 (3) 


-0.0052 (3) 


0.0150 (3) 


C12 


0.0243 (2) 


0.0383 (3) 


0.0438 (3) 


-0.0061 (2) 


0.0048 (2) 


-0.0070 (3) 


C13 


0.0258 (2) 


0.0271 (3) 


0.0505 (4) 


0.0004 (2) 


-0.0141 (2) 


-0.0061 (2) 


C14 


0.0678 (9) 


0.197 (2) 


0.0928(11) 


-0.0450(11) 


-0.0087 (8) 


0.0391 (13) 


C15 


0.1206(13) 


0.1155 (12) 


0.0541 (7) 


0.0044 (10) 


0.0090 (7) 


0.0261 (7) 


C16 


0.0680 (7) 


0.1084(10) 


0.0539 (6) 


0.0018 (6) 


-0.0162 (5) 


-0.0267 (6) 


PI 


0.01406(18) 


0.01094(17) 


0.00978 (17) 


-0.00400 (14) 


-0.00118 (13) 


-0.00201 (13) 


P2 


0.01271 (17) 


0.01163 (17) 


0.01051 (17) 


-0.00378 (14) 


-0.00206(13) 


-0.00194 (13) 


P3 


0.01289(18) 


0.01228 (18) 


1 0.01419(18) 


-0.00377 (14) 


-0.00097 (14) 


-0.00325 (14) 


01 


0.0208 (7) 


0.0253 (7) 


0.0365 (9) 


-0.0115 (6) 


0.0002 (6) 


-0.0086 (6) 


02 


0.0312(8) 


0.0220 (7) 


0.0175 (6) 


-0.0054 (6) 


-0.0069 (6) 


-0.0004 (5) 


03 


0.0283 (7) 


0.0202 (6) 


0.0151 (6) 


-0.0054 (5) 


-0.0024 (5) 


-0.0013 (5) 


04 


0.0239 (7) 


0.0159 (6) 


0.0293 (8) 


-0.0082 (5) 


-0.0047 (6) 


-0.0024 (5) 


05 


0.0332 (8) 


0.0286 (8) 


0.0169 (6) 


-0.0125 (6) 


-0.0068 (6) 


0.0007 (5) 


06 


0.0234 (7) 


0.0274 (7) 


0.0159(6) 


-0.0091 (6) 


-0.0004 (5) 


-0.0065 (5) 


07 


0.0486(11) 


0.0265 (8) 


0.0182 (7) 


0.0019 (7) 


-0.0082 (7) 


-0.0035 (6) 


08 


0.0216 (7) 


0.0272 (7) 


0.0204 (7) 


-0.0019 (6) 


0.0011 (5) 


0.0018 (6) 


09 


0.0205 (7) 


0.0282 (8) 


0.0461 (10) 


-0.0107 (6) 


-0.0064 (7) 


-0.0070 (7) 


OlO 


0.0228 (6) 


0.0133 (5) 


0.0161 (6) 


-0.0073 (5) 


0.0004 (5) 


-0.0026 (4) 


Oil 


0.0145 (6) 


0.0200 (6) 


0.0196 (6) 


-0.0040 (5) 


-0.0024 (5) 


-0.0086 (5) 


012 


0.0125 (5) 


0.0163 (6) 


0.0169 (6) 


-0.0034 (4) 


-0.0015 (4) 


-0.0055 (4) 


CI 


0.0195 (7) 


0.0113 (6) 


0.0121 (7) 


-0.0037 (6) 


-0.0026 (6) 


-0.0016 (5) 


C2 


0.0217 (8) 


0.0135 (7) 


0.0144 (7) 


-0.0023 (6) 


-0.0006 (6) 


-0.0032 (6) 
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C3 


u.u2oy 


(9) 


A A 1 OT 

0.012 / 


(7) 


A Al nc\ 
0.01 /9 


(8) 


A AA 1 O 

—0.0013 (6j 


A AAIA /'n\ 

—0.0030 ( /) 


A AAO 1 ( C\ 

—0.0021 (6) 


C4 


A A1 '^ A 


/I A\ 

(10) 


A A 1 1 O 

0.0132 


(7) 


A A 1 C? 

0.018 / 


(8) 


A AAC 1 

—0.0051 (/) 


A AA/1 O /"7\ 

—0.0048 (/) 


A AA 1 A { ei\ 

0.0014 (6) 


CD 


A AO/C 1 

0.0201 




A A1 /CO 

O.Oloo 


(8) 


A Al TO 

0.01 /8 


(8) 


A AATC /n\ 

—0.00/5 (/) 


A AAAT /1\ 

—0.000/ (/) 


A AAOO (C\ 

0.0022 (6) 


Co 


A A1 C\£i 

o.oiyo 


(8) 


0.0144 


(7) 


A Al CO 

0.0152 


(7) 


A AAC 1 

—0.0051 (6) 


A AAAO 

—0.0008 (6) 


A AAAO (C\ 

—0.0008 (6) 


C/ 


A A 1 TA 

0.01 /o 


(7) 


A A 1 1 /I 

0.0134 


(7) 


A A 1 AC 

0.0105 


(6) 


A A A A C //^\ 

—0.0045 (6) 


A AA1 A /C\ 

—0.0014 (5) 


A AA1 n f Z\ 

—0.001 / (5) 


C8 


A A-^ 1 O 

0.0218 


(8) 


A A 1 A A 

0.0190 


(8) 


A A 1 O O 

0.0128 


(7) 


A AAOO 

—0.0082 (6) 


A AAO A 

-0.0024 (6) 


A AAOZ^ f 

-0.0026 (6) 


C9 


A A"^ OO 

0.0288 


/I A\ 

(10) 


0.0268 


(9) 


A A 1 "^T 

0.0127 


(7) 


—0.0102 (8) 


A AATA /n\ 

—0.0039 (7) 


A AA'i n 

—0.0037 (7) 


CIO 


A A^ O O 

0.0288 


/ 1 A\ 

(10) 


A AOTO 

0.0278 


/I A\ 

(10) 


A A 1 O T 

0.0123 


(7) 


-0.0077 (8) 


A AA 1 c /n\ 

-0.0015 (7) 


A AAA1 /'7\ 

0.0003 (7) 


Cll 


A AO A £i 

0.0246 


/AX 

(9) 


A A01 1 

0.023 1 


(9) 


A A 1 C C 

0.0155 


(8) 


A AAT7 /n\ 

-0.00/ / ( /) 


A AAA"? /n\ 

0.000 / ( /) 


A AA 1 A ( £,\ 
0.0019 (6J 


C12 


A A 1 A A 

0.0190 


(8) 


A A 1 C O 

0.0158 


(7) 


A A 1 /I T 

0.0143 


(7) 


-0.0066 (6) 


A AAA/:: /zr\ 

-0.0006 (6) 


A AA 1 O i 

—0.0012 (6) 


C13 


A A 1 /I C 

0.0145 


(7) 


A A1 '> A 

0.0134 


(7) 


A A 1 /f C 

0.0145 


(7) 


A AA'l 1 / C\ 

-0.0021 (5) 


A AA'^O /C\ 

—0.0028 (5) 


A AA/I '> / C\ 

—0.0043 (5) 


C14 


A A 1 '^ c 

0.0125 


(6) 


A A 1 O O 

0.0128 


(6) 


A A 1 1 O 

0.0112 


(6) 


A AAO a /c\ 

-0.0036 (5) 


A A A 1 n /C\ 

—0.0017 (5) 


A AA 1 f C\ 

—0.0016 (5) 


ClD 


A A 1 C 1 

O.OIM 


(7) 


A Al CO 

0.0152 


(7) 


A A 1 O/C 

0.0126 


(7) 


A AACO t 

—0.0052 (6) 


A AAO 1 /C\ 

—0.0021 (5) 


A AAO 1 /C\ 

—0.0021 (5) 


Clo 


A A 1 on 

0.0187 


(8) 


A AOA^ 

0.0206 


(8) 


A A 1 y1 A 

0.0140 


(7) 


A A ATI 

—0.0071 (6) 


A AAO A /£\ 

-0.0039 (6) 


A AAO 1 t £.\ 

—0.0021 (6) 


C17 


A A-^AO 

0.0208 


(8) 


A AO A A 

0.0244 


/A\ 

(9) 


A A 1 O O 

0.0128 


(7) 


A AATO tn\ 

-0.0072 (7) 


A AA A 1 /zr\ 

-0.0041 (6) 


A AAAO { il\ 

0.0008 (6) 


1 o 

C18 


A AOOA 

0.0220 


(8) 


A A 1 O /I 

0.0184 


(8) 


A A 1 CO 

0.0153 


(7) 


A A AT 1 { £L\ 

-0.0071 (6) 


A AAO c 

—0.0035 (6) 


A AAOA t £i\ 

0.0029 (6) 


ciy 


A A1 

O.Oloo 


/"7\ 

(7) 


A A 1 y1 C 

0.0145 


(7) 


A A 1 /I 

0.0146 


(7) 


A AACO i 

—0.0052 (6) 


A AAOO 

—0.0023 (6) 


A AAAC /C\ 

—0.0005 (5) 


C20 


A A1 CO 

0.0158 


(7) 


A A1 O /I 

0.0184 


(7) 


A A 1 1 1 

0.0111 


U) 


A AA^A 

—0.0069 (6) 


A AAAC /C\ 

—0.0005 (5) 


A AA1 £. /C\ 

—0.0016 (5) 


C21 


A A 1 CC\ 

0.0159 


(7) 


A AT) /I 

0.0234 


(8) 


A A 1 C /I 

0.0154 


(7) 


A AA/TO 

—0.0062 (6) 


A A A 1 1 

—0.0011 (6) 


A AAOA f il\ 

-0.0020 (6) 


C22 


r\ r\'\ n £. 
0.01 /O 


(8) 


A A'5 1 1 

0.0331 


(11) 


A AOAT 
0.020/ 


/A\ 

(9) 


A A 1 A 1 tn\ 

—0.0101 (/) 


A AAOO 

0.0022 (/) 


A AAO o tn\ 

—0.0033 (/) 


C23 


A AT5 n 
0.023 / 


/AA 

(9) 


A AO CO 

U.U358 


(11) 


A Al OA 

0.0184 


(9) 


A Al £iA /Q\ 

-0.0164 (8) 


A AAOC /''7\ 

0.0025 {/) 


A AA1 O /0\ 

—0.0012 (8) 


C24 


0.02 /U 


/'A\ 

(9) 


A AOCC 

U.0255 


(9) 


A Al CA 

0.0159 


(8) 


—0.0134 (8) 


A AA1 1 

—0,0013 (/J 


A AA1 o (n\ 
0.0018 (/) 


C25 


0.0214 


(8) 


0.0195 


(8) 


0.0137 


(7) 


-0.0086 (6) 


A A A 1 / /' \ 

-0.0016 (6) 


A AAAO f f\ 

-0.0002 (6) 


C2o 


0.0287 


/I A\ 

(10) 


A A 1 T? 

0.0173 


(8) 


A AO A O 

0.0248 


/I A\ 

(10) 


A AAAO /n\ 

-0.0002 (7) 


A AAAA /0\ 

0.0090 (8) 


A AAO £. /0\ 

—0.0036 (7) 




0.03o5 


(11) 


0.0321 


/I 1 \ 

(11) 


A Al nA 
0.01 /4 


(8) 


—0.0230 (9) 


—0.0036 (8) 


A AAOA 

—0.0029 (/) 


C28 


0.0281 


(9) 


0.0197 


(8) 


0.0163 


(8) 


A A 1 T A /n\ 

-0.0139 (7) 


A A A A A /n \ 

-0.0049 (7) 


-0.0006 (6) 


C29 


0.0150 


(8) 


A AO T A 

0.0279 


/ 1 A\ 

(10) 


0.0286 


(10) 


A AATA 

-0.0030 (7) 


A AAOC /TA 

-0.0025 (7) 


A AAOO /0\ 

0.0038 (8) 


C30 


A A 1 £ 1 

0.0161 


(7) 


A A 1 /I O 

0.0148 


(7) 


A A 1 OZ: 

0.0186 


(8) 


A AAT C /zr\ 

-0.0035 (6) 


A AAAO /zr\ 

-0.0008 (6) 


A AAOA 

-0.0039 (6) 


C31 


A A1 AC 

0.0195 


(8) 


A A1 /I 1 

0.0141 


(7) 


A A 1 T? 
0.01 / / 


(8) 


A AA/I 0 

—0.0048 (6) 


—0.0028 (6) 


A AA1 1 iC\ 

—0.0013 (6) 


C32 


0.0172 


(7) 


0.0141 


(7) 


0.0153 


(7) 


A A A A C / /'\ 

-0.0045 (6) 


A A A 1 A / /' \ 

-0.0010 (6) 


A AAO O f f\ 

-0.0038 (6) 


C33 


A A 1 C C 

0.0155 


(7) 


A A 1 /I O 

0.0148 


(7) 


A A 1 TO 

0.0172 


(7) 


A AA A A 

—0.0040 (6) 


A AAOZ^ / 

-0.0026 (6) 


A AAOO { IL\ 

—0.0023 (6) 


C34 


A A 1 A A 

0.0199 


(8) 


A Al ^A 

0.0164 


(7) 


A A 1 O <1 

0.0184 


/o\ 

(8) 


A AACA 

—0.0059 (6) 


A AACO 

-0.0058 (6) 


A AA1 1 /zr\ 

—0.0011 (6) 


C3d 


A A1 O 

0.0152 


(7) 


A Al CT 
0.015 / 


(7) 


A A1 n£ 
0.01 /6 


(8) 


A AAC 1 

—0.0051 (6) 


A AA1 /C 

—0.0016 (6) 


—0.0041 (6J 


C3o 


A AT CO 

0.0252 


/A\ 

(9) 


A A 1 Z^O 

0.0168 


(8) 


A A 1 A A 

0.0190 


(8) 


A AAAz;; /'7\ 

-0.0006 (7) 


A A A A O 

—0.0042 (7) 


A AAC A ^ /1\ 

—0.0054 (6) 


C3 / 


A A1 A 1 
0.0141 


(7) 


A A 1 C y1 
0.0154 


(7) 


A AO 1 O 

0.0212 


(8) 


A A A 1 A 

—0.0019 (6) 


A AA 1 A { C.\ 

—0.0014 (6) 


A AA 1 O 

—0.0018 (6) 


C38 


A A1 c\n 
0.019/ 


(8) 


A Al ^A 

0.0164 


/o\ 
(8) 


A AOCA 

0.0259 


(9) 


A AA/I A 

—0.0049 (6) 


A AACA fn\ 

—0.0050 (/) 


A AA/1 A 

—0.0049 ( 1) 


C3y 


A AOOA 

0.0220 


(8) 


A A 1 ^ A 

0.0140 


(7) 


A Al /CC 

0.0165 


(7) 


—0.006 / (6) 


A AAA1 { £i\ 

—0.0001 (6) 


A AA1 A 

—0.0019 (6) 




A AT? O 

0.0233 


(9) 


A A 1 

0.0163 


(8) 


A AOTA 

0.0279 


/ 1 A\ 

(10) 


A AATA /T\ 

—0.0039 (7) 


A AAOT tn\ 

0.0023 (7) 


A AAOO fn\ 

—0.0027 (7) 




A A1 A A 

0.0344 


/ 1 o\ 

(12) 


A A 1 C /I 

0.0154 


(8) 


A Al O 1 

0.0381 


/ 1 o\ 

(12) 


A AA/1 "5 

—0.0043 (8) 


A AA/I C z' 1 A\ 

0.0045 (10) 


A AAn /o\ 

—0.003 / (8) 






(14) 


A Al nA 

O.Ui /4 


(9) 


0.04o3 


/'I /1^ 
(14) 


A A 1 yl ^ /A^ 

—0.0 14 j (9) 


A AA1 T /I 1 \ 
0.001 / (1 1) 


A AAOl fCi\ 

— 0.002J (9) 


C43 


A A1 1 A 

0,0334 


/I 1 \ 

(11) 


A AT3 C 

0.0235 


/I A^ 
(10) 


A A'5 Tyl 
0.03 /4 


/■I o\ 

(12) 


A A 1 /CI /A\ 

—0.0161 (9) 


A AAAA /A\ 
0.0000 (9) 


A A A 1 A /'A\ 
0.0010 (9) 


C44 


A AO 1 O 

0.0218 


(9) 


A A 1 O O 

0.0188 


(8) 


A AO C A 

0.0259 


(9) 


A AATT /T\ 

—0.00// (/) 


A AAAT fn\ 
0.000/ (/) 


A AAA/C tn\ 
0.0006 (/) 


C45 


A A 1 CO 

0.0152 


(7) 


A A 1 O 

0.0183 


(8) 


A A 1 

0.0182 


/o\ 

(8) 


—0.0032 (6) 


A AA/I 1 t £.\ 

—0.0041 (6) 


A AA^O 

—0.0062 (6) 


C4o 


A AO/C 1 

0.0261 


/AA 

(9) 


0.02 / / 


/I A\ 

(10) 


A A 1 A /I 

0.0194 


(9) 


A AAO A 

—0.0084 (8) 


A AA 1 £. tn\ 

—0.0016 ( /) 


A AACA /■7\ 

—0.0050 ( /) 


C47 


0.0369 


(12) 


0.0407 


(13) 


0.0189 


(9) 


-0.0067 (10) 


-0.0015 (9) 


-0.0081 (9) 


C48 


0.0387 


(13) 


0.0361 


(12) 


0.0266 


(11) 


0.0007 (10) 


-0.0101 (9) 


-0.0180 (9) 


C49 


0.0359 


(12) 


0.0207 


(9) 


0.0343 


(12) 


-0.0033 (8) 


-0.0143 (9) 


-0.0112(8) 


C50 


0.0250 


(9) 


0.0196 


(8) 


0.0243 


(9) 


-0.0071 (7) 


-0.0069 (7) 


-0.0052 (7) 


C51 


0.0135 


(7) 


0.0113 


(6) 


0.0182 


(7) 


-0.0021 (5) 


-0.0017 (6) 


-0.0032 (5) 
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U.UlOD (e) 


U.Ul /3 (o) 


U.Ul /o (o) 


A AAn 

— U.UUJz (o) 


A AA'5 '5 
— U.UUJ 3 (0) 


A A A 1 A 
— U.UUi9 (0) 


CD 3 


\J.v2Zi (9) 




U.Uzd6 (9) 


A AA'JA in\ 

—V.WH) (/) 


A A 1 AO /^n\ 
—U.Ul 09 (/) 


A AAOO 
—KJ.WZI (/) 


C54 


0.0168 (8) 


0.0175 (8) 


0.0374(11) 


-0.0046 (6) 


-0.0095 (8) 


0.0004 (7) 


C55 


0.0150 (8) 


0.0167 (8) 


0.0326 (10) 


-0.0047 (6) 


-0.0008 (7) 


0.0007 (7) 


C56 


0.0171 (7) 


0.0142 (7) 


0.0201 (8) 


-0.0035 (6) 


-0.0002 (6) 


-0.0011 (6) 


C57 


0.0203 (9) 


0.0189 (8) 


0.0315 (10) 


-0.0034 (7) 


-0.0034 (7) 


-0.0066 (7) 


C58 


0.058 (2) 


0.106(4) 


0.0365 (18) 


-0.009 (2) 


-0.0053 (16) 


0.014 (2) 



Geometric parameters (A. ") 



Rul— C30 


1.8837(19) 


C15— C16 


1.399(2) 


Rul— C32 


1.9306 (18) 


C15— C28 


1.504 (3) 


Rul— C31 


1.9359 (19) 


C16— C17 


1.389 (3) 


Rul— PI 


2.3476 (5) 


C16— H16A 


0.9500 


Rul— Ru3 


2.8473 (2) 


C17— C18 


1.390 (3) 


Rul— Ru2 


2.8557 (2) 


C17— H17A 


0.9500 


Ru2— C33 


1.8867 (18) 


C18— C19 


1.383 (3) 


Ru2— C34 


1.9328(19) 


C18— H18A 


0.9500 


Ru2— C35 


1.9363 (19) 


C19— H19A 


0.9500 


Ru2— P2 


2.3538 (5) 


C20— C25 


1.399 (3) 


Ru2— Ru3 


2.8510(2) 


C20— C21 


1.410(3) 


Ru3— C38 


1.909 (2) 


C21— C22 


1.400 (3) 


Ru3— C37 


1.933 (2) 


C21— C29 


1.508 (3) 


Ru3— C36 


1.944(2) 


C22— C23 


1.392 (3) 


Ru3— P3 


2.2488 (5) 


C22— H22A 


0.9500 


Cll— C57 


1.762 (2) 


C23— C24 


1.382 (3) 


C12— C57 


1.755 (2) 


C23— H23A 


0.9500 


C13— C57 


1.746(2) 


C24— C25 


1.395 (3) 


C14— C58 


1.765 (6) 


C24— H24A 


0.9500 


C15— C58 


1.734 (4) 


C25— H25A 


0.9500 


C16— C58 


1.774 (5) 


C26— H26A 


0.9800 


PI— C7 


1.8365 (17) 


C26— H26B 


0.9800 


PI— CI 


1.8452 (18) 


C26— H26C 


0.9800 


PI— C13 


1.8519(18) 


C27— H27A 


0.9800 


P2— C14 


1.8379(17) 


C27— H27B 


0.9800 


P2— C20 


1.8412(18) 


C27— H27C 


0.9800 


P2— C13 


1.8560(17) 


C28— H28A 


0.9800 


P3— Oil 


1.5972 (14) 


C28— H28B 


0.9800 


P3— OlO 


1.6153 (15) 


C28— H28C 


0.9800 


P3— 012 


1.6196(14) 


C29— H29A 


0.9800 


Ol— C30 


1.151 (2) 


C29— H29B 


0.9800 


02— C31 


1.147 (2) 


C29— H29C 


0.9800 


03— C32 


1.149(2) 


C39— C40 


1.382 (3) 


04— C33 


1.149 (2) 


C39— C44 


1.390 (3) 


05— C34 


1.147 (2) 


C40— C41 


1.397 (3) 


06— C35 


1.143(2) 


C40— H40A 


0.9500 


07— C36 


1.140 (3) 


C41— C42 


1.393 (4) 


08— C37 


1.139(3) 


C41— H41A 


0.9500 


09— C38 


1.138(3) 


C42— C43 


1.381 (4) 


OlO— C39 


1.398 (2) 


C42— H42A 


0.9500 
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on— C45 


1.405 (2) 


C43— C44 


1.389 (3) 


012— C51 


1.393 (2) 


C43— H43A 


0.9500 


CI— C6 


1.403 (3) 


C44 H44A 


0.9500 


CI— C2 


1.415 (3) 


C45— C50 


1.384 (3) 


C2— C3 


1.401 (3) 


C45— C46 


1.385 (3) 


C2— C26 


1.511 (3) 


C46— C47 


1.389 (3) 


C3— C4 


1.387 (3) 


C46— H46A 


0.9500 


C3— H3A 


0.9500 


C47— C48 


1.391 (4) 


C4— C5 


1.388 (3) 


C47— H47A 


0.9500 


C4— H4A 


0.9500 


C48— C49 


1.379 (4) 


C5— C6 


1.393 (3) 


C48— H48A 


0.9500 


C5— H5A 


0.9500 


C49— C50 


1.400 (3) 


C6— H6A 


0.9500 


C49— H49A 


0.9500 


C7— C12 


1.400(2) 


C50— H50A 


0.9500 


C7— C8 


1.410 (2) 


C51— C52 


1.389 (3) 


C8— C9 


1.401 (3) 


C51— C56 


1.390 (3) 


C8— C27 


1.505 (3) 


C52— C53 


1.398 (3) 


C9— CIO 


1.385 (3) 


C52— H52A 


0.9500 


C9— H9A 


0.9500 


C53— C54 


1.382 (3) 


CIO— Cll 


1.389 (3) 


C53— H53A 


0.9500 


CIO— HlOA 


0.9500 


C54— C55 


1.397 (3) 


Cll— C12 


1.390 (3) 


C54— H54A 


0.9500 


Cll— HllA 


0.9500 


C55— C56 


1.394 (3) 


C12— H12A 


0.9500 


C55— H55A 


0.9500 


C13— H13A 


0.9900 


C56— H56A 


0.9500 


C13— H13B 


0.9900 


C57— H57A 


1.0000 


C14— C19 


1.404 (2) 


C58— H58A 


1.0000 


C14— C15 


1.410 (2) 






C30— Rul— C32 


91.68 (8) 


C17— C18— H18A 


120.1 


C30— Rul— C31 


87.98 (8) 


C18— C19— C14 


121.66(17) 


C32— Rul— C31 


174.89 (8) 


C18— C19— H19A 


119.2 


C30— Rul— PI 


106.24 (6) 


C14— C19— H19A 


119.2 


C32— Rul— PI 


95.01 (6) 


C25— C20— C21 


119.08(17) 


C31— Rul— PI 


89.99 (6) 


C25— C20— P2 


116.96 (14) 


C30— Rul— Ru3 


102.18(6) 


C21— C20— P2 


123.94 (14) 


€32— Rul— Ru3 


89.88 (5) 


C22— C21— C20 


118.31 (19) 


C31— Rul— Ru3 


85.21 (6) 


C22— C21— C29 


117.39 (18) 


PI— Rul— Ru3 


150.984 (12) 


C20— C21— C29 


124.29 (17) 


C30— Rul— Ru2 


160.93 (6) 


C23— C22— C21 


121.9 (2) 


C32— Rul— Ru2 


82.18 (5) 


C23— C22— H22A 


119.0 


C31— Rul— Ru2 


96.54 (6) 


C21— C22— H22A 


119.0 


PI— Rul— Ru2 


92.322 (12) 


C24— C23— C22 


119.74(19) 


Ru3— Rul— Ru2 


59.989 (5) 


C24— C23— H23A 


120.1 


C33— Ru2— C34 


91.82 (8) 


C22— C23— H23A 


120.1 


C33— Ru2— C35 


88.96 (8) 


C23— C24— C25 


119.24(19) 


C34— Ru2— C35 


173.59 (8) 


C23— C24— H24A 


120.4 


C33— Ru2— P2 


101.70 (6) 


C25— C24— H24A 


120.4 


C34— Ru2— P2 


96.36 (6) 


C24— C25— C20 


121.71 (19) 
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C35 — Ru2 — P2 


oc\ nf\ ( £i\ 

89.70 (6) 


/^TT ■r>,,'^ T>,,'5 

C33 — Ru2 — Ru3 


106.16 (6) 


C34 — ^Ru2 — Ru3 


89.61 (6) 


C35 — ^Ru2 — Ru3 


OA AT /C\ 

84.07 (5) 


VI KUZ KUi 


1 C 1 OAT /I 

151.297 (12) 


C33 — Ru2 — Rul 


164.78 (6) 


L34 — Ru2 — Rul 


82.59 (6) 


C J 5 — Kuz — Ku 1 


AC C\£l f C\ 

95.06 (5) 


r z — KUz — Ku i 


A1 A 1 'J / 1 T\ 

93.013 (Iz) 


Ru3 — Ru2 — Rul 


CA OZIA /C\ 

59.860 (5) 


C38 — Ru3 — C37 


T7 /n\ 

86.27 (9) 


CJo — KuJ — C36 


A1 OO /A\ 

91.88 (9) 


Ci / — Ku3 — Cio 


i /8.i4 (9) 


L38 — Ru3 — P3 


104.36 (6) 


C37 — Ru3 — ^P3 


91.72 (6) 


C36 — Ru3 — r3 


OO Zn f £i\ 

88.63 (6) 


C3o — Ku3 — Kui 


101.06 (6) 


/~<T7 Tl,,'> Ti,-.1 

L37 — Ru3 — ^Rul 


OA 1 T /C\ 

89.13 (5) 


C36 — Ru3 — Rul 


91.34 (6) 


P3 — Ru3 — Rul 


154.566 (13) 


r-i-yo Ti,,'y ■D-,,'> 

C36 — Ru3 — Ruz 


1 /CI 1 /C 

lol.lo (o) 


C37 — Ru3 — ^Ru2 


91.74 (6) 


C36 — Ru3 — Ru2 


AA AjC 

90.06 (6) 


r3 — Ru3 — Ru2 


C\A A 1 A /1'J\ 

94.414 (13) 


Rui — ^Ru3 — Ruz 


60.15z (5) 


C7 — PI — CI 


1 A/" /I C /'0\ 

106.45 (8) 


C7 — PI — C13 


1 A'^ C A /0\ 

102.54 (8) 


CI — PI — C13 


AA OA /0\ 

99.39 (8) 


C/ — Pi — Rul 


111 /II 
111.41 (6J 


CI — PI — Rul 


1 1 A AO //'\ 

119.03 (6) 


/"^ii T>i n,,i 

C13 — PI — ^Rul 


116.12 (6) 


C14 — Pz — CzO 


1 AT 1 O /0\ 

107.18 (8) 


C14 — Pz — C13 


103.10 (8) 


C20 — P2 — C 1 3 


1 AA AO /0\ 

100.03 (8) 


C14 — rz — KUZ 


1 1 A /I A /^\ 

110.49 (6) 


LzO — Pz — Kuz 


1 1 O TO 

118.78 (6) 


Cli — rz — Kuz 


115.67 (6) 


on — P3 — oio 


104.17 (8) 


Oil — r3 — (Jlz 


AT O 1 /''7\ 

97.81 (7) 


OIO — F3 — 012 


103.38 (8) 


Oil — r 3 — Ku3 


1 1 T OA 

117.80 (6) 


oil) — P3 — Ru3 


111 A'^ /C\ 

111.92 (5) 


012 — P3 — Ru3 


1 1 A CA /C\ 

119.50 (5) 


C3y — OIL) — Pi 


1z4.j6 (Iz) 


C45— Oil— P3 


128.76 (12) 


C51— 012— P3 


122.70(11) 


C6— CI— C2 


119.10(16) 


C6— CI— PI 


116.59(13) 


C2— CI— PI 


124.23 (14) 



C24 — C25 — H25A 


119.1 


C20 — C25 — ^H25A 


119.1 


/~1'0 Z~^'0/' TT^y' A 

C2 — C26 — ^H26A 


109.5 


/~1'^Z' TT'^Z'Tl 

C2 — C26 — ^H26B 


1 AA ^ 

109.5 


TTOiC A /^O/^ TTO/"r> 

H26A — C26 — H26B 


109.5 


/~10 /~10 T T O 

C2 — C26 — H26C 


109.5 


H26A — C26 — H26C 


109.5 


TTO^T~» /""O TTO/'y"! 

H26B — C26 — H26C 


109.5 


C8 — C27 — H27A 


109.5 


C8 — C27 — H27B 


109.5 


TT'O'7 A y~10T TT'O'TT^ 

H27A — C27 — H27B 


109.5 


r> O "7 T TO ^ 

C8 — C27 — H27C 


109.5 


H27A — C27 — H27C 


109.5 


H27B — C27 — H27C 


109.5 


/~1 1 ^ /^OO TTOO A 

CI 5 — C28 — H28A 


109.5 


1 ^ /^OO TTOOT^ 

CI 5 — C28 — H28B 


109.5 


TTOO A /^OO TTOOT^ 

H28A — C28 — H28B 


109.5 


/~1 1 C /~10fJ TT'^Oy~' 

C15 — C28 — H28C 


109.5 


TTOO A y~<0 O T TO O 

H28A — C28 — H28C 


109.5 


T TO OT^ /^O O T TO O/^ 

H28B — C28 — H28C 


109.5 


C21 — C29 — H29A 


1 AA ^ 

109.5 


C21 — C29 — H29B 


1 AA C 

109.5 


TTO/^ A y^Or\ T TO lOT~» 

H29A — C29 — H29B 


109.5 


/^O 1 OA T TO A/^ 

C2 1 — C29 — H29C 


109.5 


H29A — C29 — H29C 


1 AA C 

109.5 


TTOl^T~» /"l O /A TTor\y~i 

H29B — C29 — H29C 


109.5 


1 O T^ 1 

01 — C30 — Rul 


178.93 (18) 


/^o /^o 1 r> 1 

02 — C31 — Rul 


1 T 1 AO / 1 T\ 

171.92 (17) 


03 — C3z — ^Rul 


173.12 (16) 


04 — C33 — Ru2 


178.39 (17) 


/^o A no 

05 — C34 — ^Ru2 


1 TO f\C /I T\ 

172.95 (17) 


/"^Z" /~10^ T» 

06 — C35 — ^Ru2 


173.54 (16) 


07 — C36 — Ku3 


1 TO O ZT /I A\ 

172.26 (19) 


08 — C37 — Ru3 


IT! /'O /I 

171.62 (17) 


o o T^ o 

09 — C38 — Ru3 


1 ^ o /o\ 

176.2 (2) 


C40 — C39 — C44 


1 O 1 TT / 1 0\ 

121.77 (18) 


C40 — C39 — OIO 


101 /'A /10\ 

121.64 (18) 


C44 — C 3 9 — 0 1 0 


116.58 (17) 


C39 — C40 — C41 


1 1 o o /o \ 

118.3 (2) 


C3 9 — C40 — H40 A 


1 A A 

120.9 


C4 1 — C40 — H40A 


120.9 


C42 — C4 1 — C40 


120.8 (2) 


Af^ A 1 TT A t A 

C42 — C4 1 — H4 1 A 


1 1 A Z' 

119.6 


C40— C41— H41A 


119.6 


C43— C42— C41 


119.7(2) 


C43— C42— H42A 


120.2 


C41— C42— H42A 


120.2 


C42— C43— C44 


120.5 (2) 


C42— C43— H43A 


119.7 



ActA Cryst. (2012). E68, m812-m813 



sup-1 1 



supplementary materials 



Li — C2 — CI 


117.98 (18) 


C3 — C2 — C26 


117.62 (17) 


CI — C2 — C26 


124.40 (17) 


C4 — C3 — C2 


122.33 (18) 


C4 — C3 — Hi A 


1 1 O O 

118.8 


C2 — C3 — H3A 


118.8 


C3 — C4 — C5 


ltd /'o / 1 o\ 

119.68 (18) 


— C4 — H4A 


1 OA T 

IzO.z 


C5 — C4 — H4A 


1 OA 1 

IzU.z 


C4 — C5 — Co 


11A IT /lOX 

119.17 (18) 


TTC A 

C4 — C5 — H5A 


120.4 


Co — L5 — H5A 


1 OA yl 

120.4 


— Co — CI 


1^1 HA /ION 
LZI./4 (18) 


C5 — Co — ^HoA 


1 1 A 1 

119.1 


CI — Co — H6A 


119.1 


C12 — C7 — Co 


1 1 A AO / 1 

119.03 (16) 


Ciz — C / — rl 


ilo. /z (13) 


C8 — C7 — PI 


101 A/l /I /1\ 

121.94 (14) 


C9 — C8 — C7 


1 1 O 1 A / 1 

118.19 (17) 


Cy — Co — C27 


1 1 O T /I '7\ 

118.36 (17) 


C7 — Co — C27 


123.44 (17) 


CIO — C9 — Co 


1 OO TO /I A\ 

122.32 (19) 


1 /A t~^C\ TTr\ A 

CIO — C9 — H9A 


118.8 


i~^Q> / < (\ TTr\ A 

Co — C9 — H9A 


118.8 


C9 — CIO — Cll 


1 1 A 1 C /1 0\ 

119.15 (18) 


C9 — CIO — HI OA 


120.4 


Cll — CIO — HI OA 


120.4 


CIO — Cll — C12 


1 1 A "7 1 /I A\ 

119.71 (19) 


r^\r\ ^11 XJ11A 
ClU — Cll — ^HllA 


120.1 


/~\ 1 r\ /—I 11 TT 1 1 A 

C12 — Cll — HllA 


120.1 


/~i 1 1 /—I 1 /"IT 

Cll — C12 — C7 


1 O 1 C A / 1 T\ 

121.50 (17) 


/"ll*** TTI'^A 

Cll — C12 — ^H12A 


1 1 A O 

119.2 


C7 — C 1 1 — H 1 2 A 


1 1 A 

119.2 


PI — C13 — P2 


1 1 T C O / A\ 

117.58 (9) 


m /^IT TT1TA 

rl — C13 — H13A 


1 AT A 

107.9 


Tf^ TTITA 

rz — C13 — HI 3 A 


1 AT A 

107.9 


rl — C13 — Hlib 


1 AT A 

107.9 


rz — C 1 3 — H 1 3 B 


1 AT A 

107.9 


H13A — C13 — HI 3B 


1 AT O 

107.2 


CI 9 — C14 — C15 


1 1 O OA /1 ^\ 

118.84 (16) 


ciy — C14 — I'z 


1 1 A A/T / 1 \ 

1 19.06 (13) 


C15 — C14 — P2 


101 /' c 

121.65 (13) 


/"IIZ" 

C16 — C15 — C14 


1 1 O AC /I 

118.45 (16) 


/^i/: /^oo 
Cio Ci J — Czs 


1 i /.y / (16) 


C14— C15— C28 


123.58 (16) 


C17— C16— C15 


122.06 (17) 


C17— C16— H16A 


119.0 


C15— C16— H16A 


119.0 


C16— C17— C18 


119.28(17) 



C44 — C43 — H43A 


119.7 


C43 — C44 — C3 9 


1 1 A A /0\ 

119.0 (2) 


C43 — C44 — H44A 


1 OA C 

120.5 


/~10 A j1 i1 TT >1 /I A 

C39 — C44 — ^H44A 


120.5 


C50 — C45 — C46 


1 OO A A /I A\ 

122.09 (19) 


C50 — C45 — Oil 


119.24 (18) 


C46 — C45 — Oil 


118.45 (18) 


C45 — C46 — C47 


1 1 o o /o\ 

118.8 (2) 


C45 — C46 — H46A 


1 OA 

120.6 


C47 — C46 — H46A 


120.6 


C46 — C47 — C48 


1 O A O /0\ 

120.3 (2) 


/- ■> ^ /~< /IT T T y1 T A 

C46 — C47 — H47A 


119.8 


/-I /» o /IT T T /I T A 

C48 — C47 — H47A 


119.8 


C49 — C48 — C47 


119.9 (2) 


C49 — C48 — H48A 


120.1 


C47 — C48 — H48A 


120.1 


C48 — C49 — C50 


1 O A O /O \ 

120.8 (2) 


f^AO /^AC\ TT/IAA 

C48 — C49 — H49A 


1 1 A Z' 

119.6 


C50 — C49 — H49A 


119.6 


C45 — C5 0 — C49 


118.1 (2) 


C45 — C50 — ^H50A 


1 O 1 A 

121.0 


Ad ^Cf\ TTCi\ A 

C49 — C50 — H50A 


121.0 


C52 — C51 — C56 


121.87 (17) 


C52 — C51 — 012 


1 O O AO /I T\ 

122.02 (17) 


/~iczr /~\io 

C56 — C51 — 012 


116.11 (16) 


C51 — C52 — C53 


118.50 (19) 


C5 1 — C52 — H52A 


120.8 


/"'CO /^CO TTCO A 

C53 — C52 — H52A 


120.8 


C54 — C53 — C52 


1 OA T /0\ 

120.7 (2) 


C54 — C53 — H53A 


119.7 


C52 — C53 — H53A 


119.7 


/~i^O i^c A r c 

C53 — C54 — C55 


1 1 A A/" / 1 0\ 

119.96 (18) 


/~^CA TTCyl A 

C53 — C54 — H54A 


1 OA A 

120.0 


C55 — C54 — H54A 


120.0 


C56 — C55 — C54 


120.26 (19) 


/~^C£: /^CC TfCC A 

C56 — C55 — ^H55A 


1 1 A A 

119.9 


C54 — C55 — H55A 


119.9 


C51 — C56 — C55 


1 1 O T A / 1 A\ 

118.70 (19) 


C5 1 — C5 6 — H5 6 A 


120.6 


C55 — C56 — ^H56A 


1 OA y 

120.6 


/^n /^CT /"'lO 

C13 — C57 — C12 


11A O /lOX 

110.86 (13) 


C13 — C57 — Cll 


110.23 (12) 


C12 — C57 — Cll 


1 1 A O T /I 0\ 

110.37 (12) 


/"^l") f^cn jicn A 

Cli — C57 — H57A 


1 AO /I 

108.4 


C12— C57— H57A 


108.4 


Cll— C57— H57A 


108.4 


C15— C58— CM 


110.6 (3) 


C15— C58— C16 


109.4 (2) 


C14— C58— C16 


108.3 (3) 



Acta Cryst. (2012). E68, m812-m813 



sup-12 



supplementary materials 



C16— C17— H17A 
C18— C17— H17A 
C19— C18— C17 
C19— C18— H18A 



120.4 
120.4 

119.70(17) 
120.1 



C15— C58— H58A 
C14— C58— H58A 
C16— C58— H58A 



109.5 
109.5 
109.5 



C30— Rul- 
C32— Rul 
C31— Rul- 
Pl— Rul- 
Ru3— Rul- 
C30— Rul- 
C32— Rul- 
C31— Rul- 
Pl— Rul- 
Ru3— Rul- 
C30— Rul- 
C32— Rul- 
C31— Rul- 
Pl— Rul- 
Ru3— Rul- 
C30— Rul- 
C32— Rul- 
C31— Rul- 
Pl— Rul- 
Ru3— Rul- 
C30— Rul- 
C32— Rul- 
C31— Rul- 
Pl— Rul- 
C30— Rul- 
C32— Rul 
C31— Rul 
PI— Rul- 
Ru2— Rul- 
C30— Rul- 
C32— Rul 
C31— Rul- 
Pl— Rul- 
Ru2— Rul- 
C30— Rul 
C32— Rul- 
C31— Rul- 
Pl— Rul- 
Ru2— Rul- 
C30— Rul- 
C32— Rul 
C31— Rul- 
Pl— Rul- 
Ru2— Rul- 



-Ru2— C33 
-Ru2— C33 
-Ru2— C33 
Ru2— C33 
-Ru2— C33 
-Ru2— C34 
-Ru2— C34 
-Ru2— C34 
Ru2— C34 
-Ru2— C34 
-Ru2— C35 
-Ru2— C35 
-Ru2— C35 
Ru2— C35 
-Ru2— C35 
-Ru2— P2 
-Ru2— P2 
-Ru2— P2 
Ru2— P2 
-Ru2— P2 
-Ru2— Ru3 
-Ru2— Ru3 
-Ru2— Ru3 
Ru2— Ru3 
-Ru3— C38 
-Ru3— C38 
-Ru3— C38 
Ru3— C38 
-Ru3— C38 
-Ru3— C37 
-Ru3— C37 
-Ru3— C37 
Ru3— C37 
-Ru3— C37 
-Ru3— C36 
-Ru3— C36 
-Ru3— C36 
Ru3— C36 
-Ru3— C36 
-Ru3— P3 
-Ru3— P3 
-Ru3— P3 
Ru3— P3 
-Ru3— P3 



47.0 (3) 
119.1 (2) 
-55.9 (2) 
-146.1 (2) 
24.7 (2) 
116.15(19) 
-171.72 (8) 

13.27 (8) 
-76.98 (6) 
93.87 (6) 
-57.86 (19) 

14.28 (8) 
-160.73 (8) 
109.01 (6) 
-80.13 (6) 
-147.82(18) 
-75.69 (6) 
109.30 (6) 
19.050(16) 
-170.096 (12) 
22.28 (18) 
94.41 (6) 
-80.60 (6) 
-170.855 (12) 
5.81 (9) 
97.50 (9) 
-81.08 (9) 
-162.36 (7) 
178.53 (7) 
-80.22 (8) 

II. 47 (8) 
-167.10(8) 

III. 61 (6) 
92.50 (6) 
97.98 (9) 
-170.32 (9) 
11.10(9) 
-70.18(7) 
-89.29 (7) 
-172.38 (7) 
-80.69 (6) 
100.73 (6) 
19.45 (4) 
0.34 (3) 



C2— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— CI 
C2— CI— C6— C5 
PI— CI— C6— C5 
CI— PI— C7— C12 
C13— PI— C7— C12 
Rul— PI— C7— C12 
CI— PI— C7— C8 
C13— PI— C7— C8 
Rul— PI— C7— C8 
C12— C7— C8— C9 
PI— C7— C8— C9 
C12— C7— C8— C27 
PI— C7— C8— C27 
C7— C8— C9— CIO 
C27— C8— C9— CIO 
C8— C9— CIO— Cll 
C9— CIO— Cll— C12 
CIO— Cll— C12— C7 
C8— C7— C12— Cll 
PI— C7— C12— Cll 
C7— PI— C13— P2 
CI— PI— CI 3— P2 
Rul— PI— C13— P2 
C14— P2— C13— PI 
C20— P2— C13— PI 
Ru2— P2— C13— PI 
C20— P2— C14— C19 
C13— P2— C14— C19 
Ru2— P2— C14— C19 
C20— P2— C14— C15 
C13— P2— C14— C15 
Ru2— P2— C14— C15 
C19— C14— C15— C16 
P2— C14— C15— C16 
C19— C14— C15— C28 
P2— C14— C15— C28 
C14— C15— C16— C17 
C28— C15— C16— C17 
C15— C16— C17— C18 
C16— C17— C18— C19 
C17— C18— C19— C14 
C15— C14— C19— C18 



0.6 (3) 
0.0 (3) 
-0.3 (3) 
0.0 (3) 
176.86(15) 
136.24(15) 
32.35 (16) 
-92.52(15) 
-50.30 (17) 
-154.19(16) 
80.94 (16) 
-3.3 (3) 
-176.75 (15) 
176.9 (2) 
3.5 (3) 

2.0 (3) 
-178.2 (2) 
0.7 (3) 
-1.9 (3) 
0.5 (3) 

2.1 (3) 
175.78 (16) 
-109.17(11) 
141.51 (10) 
12.54(12) 
-114.17(11) 
135.39 (11) 
6.53 (12) 
136.37 (14) 
31.34(16) 
-92.83 (14) 
-51.51 (16) 
-156.53 (14) 
79.29 (15) 
-1.6(3) 
-173.70(14) 
177.78 (17) 
5.6(3) 
1.0(3) 

-178.40(19) 
0.0 (3) 
-0.3 (3) 
-0.3 (3) 

1.2 (3) 



Acta Cryst. (2012). E68, m812-m813 



sup-1 3 



supplementary materials 



CjU- 


— Rul- 


— Ru3 — Ru2 


1 '7'^ Tl 

—172.72 (6) 


P2 — 


-C 14 — C 1 9 — C 1 8 


1 TO C A / 1 C\ 

173.59 (15) 


C32- 


— Rul- 


— Ru3 — Ru2 


-81.03 (5) 


C14- 


TIO /— ■ /\ /^OC 

— P2 — C20 — C25 


lOl OO/I/IX 

131.38 (14) 


C31- 


—Rul- 


— Ru3 — ^Ru2 


100.39 (6) 


C13- 


— ^P2 — C20 — C25 


—121.42 (15 


PI 


n,, 1 

-Rul — 


-Ru3 — Ru2 


1 A 1 1 /OX 

19.11 (3) 


Ru2- 


— Pi — C20 — Cz5 


5.38 (17) 




— Ru2- 


— Ru3 — C3o 


—177.9 (2) 


C14- 


— P2 — C20 — C2 1 


C A £^ /I 0\ 

—50.36 (18) 


C34- 


— Ru2- 


— Ru3 — C38 


-86.1 (2) 


C13- 


— P2— C20— C21 


C /' OA /I IN 

56.84 (17) 


L35- 


— Ru2- 


— Ru3 — C38 


A^ A /'^\ 

94.9 (2) 


Ru2- 


-P2— C20— C21 


1 O ^ /I O 

—176.36 (13 


rz — 


-Ru2 — 


-Ku3 — C38 


16.5 (2) 


C25- 


— C20— C21— C22 


A /O \ 

—0.6 (3) 


Kul- 


— Kuz- 


— Ku3 — Cio 


-4.5 (2) 


P2— 


-C20— C21— C22 


ITOOI /1C 

— i /o.ol (15 


C33- 


— Ru2- 


— Ru3 — C37 


AO cn /o\ 

98.57 (8) 


C25- 


— C20— C21— C29 


1 TO T A / 1 A\ 

178.70 (19) 


C34- 


— Ru2- 


— Ru3 — C37 


1 /0\ 

—169.65 (8) 


P2— C20— C21— C29 


A C /OX 

0.5 (3) 


C35- 


— KUZ- 


— Ru3 — C37 


11 TO /0\ 

11.38 (8) 


v^ZU- 


f^ll Cl'^ 
— i^z 1 — v^zz — y^zj 


A C /"OA 

0.5 (3) 


m 

rz — 


-KUZ — 


-Ru3 — C3 / 


cn f\A fc\ 
—6/. 04 (6) 




P91 COl P?'^ 

— 1 — l^ZZ Iw-Z J 


1 no A 
—1 /o.9 (2) 




— Ru2- 


— Ru3 — C37 


OO Art 

—88.00 (6) 


\_/Z 1- 


— l^ZZ ^^Z J l^ZH- 


A A /'>\ 

0.0 (3) 


C33- 


— Ru2- 


— Ru3 — C36 


O 1 A^ /0\ 

-81.92 (8) 




poa P9A 

— y^zj — y^ZH — y^zj 


-0.4 (3) 


C34- 


— Ruz- 


— Ru3 — C36 


9.86 (8) 




CIA P9n 

— y^ZH — i_/Z J — \^ z \} 


A O 

0.2 (3) 


C3> 


— Kuz- 


— Ru3 — C3o 


1 £iC\ 1 1 /C>\ 

— 169.11 (6) 


K^Z. 1- 


Cl(\ P?^ CIA 


0.2 (3) 


P/ 


-Ru2 — 


-Ru3 — C3o 


1 1 /IT 

\YLA1 (6) 


rz. — 


pon P9 ^ P') J. 


1 no cc\ /I c\ 

178.59 (15) 


Rul- 


— Ru2- 


— Ru3 — C36 


91.52 (6) 


L/jZ- 


Pill P'^n ni 
— Jvu 1 — y^j u — u 1 


-103 (9) 


C33- 


— KUZ- 


— ^Ru3 — r3 


6.71 (6) 


L/j i- 


Pill p^n oi 
— jvu 1 — y^D y) — vj 1 


TO /A\ 

72 (9) 


C34- 


— ^Kuz- 


— Ku3 — r3 


no Ac\ 
98.49 (6J 


pi 


-jvui — — yj I 


lo2 (9) 


C35- 


— Ru2- 


— ^Ru3 — P3 


OA A O 

—80.48 (6) 


IvUJ- 


Pni p^n ni 


1 /A\ 

-12 (9) 


P2 — 


-Ru2 — 


-Ru3 — P3 


ICO A A /O \ 

-158.90 (3) 


KUZ- 


Pill p'^n OI 


-32 (10) 


Rul- 


-Ru2- 


— Ru3 — P3 


1 nc\ OCT / 1 o \ 

—179.853 (13) 




Pill p^i n? 

— iVUl V^J i KJZ 


O A O /"I O \ 

30.3 (13) 


C33- 


-Ru2- 


— Ru3 — Rul 


— 1 /3.44 (b) 




Dili pai 09 

— IvU i 1_/ J 1 VJZ 


116.5 (13) 


C34- 


-Ru2- 


— Ru3 — Rul 


-81.65 (6) 


P1 


Pill P'^1 09 
-ivU 1 V^J 1 UZ 


T C A / 1 O \ 

-75.9 (13) 


C35- 


-Ru2- 


— Ru3 — Rul 


A A O "7 

99.37 (5) 


JvUJ- 


Pill P'^1 09 
— IVUl — v^J 1 — LyZ 


100 "7 /10\ 

132.7 (13) 


P2— 


-Ru2— 


-Ru3 — Rul 


"^A A^ /T\ 

20.96 (3) 


JvUZ- 


Pill P^l 09 

— ivui — y^j 1 — wz 


—168.3 (13) 


C30— Rul- 


— PI — C/ 


OO An (ci\ 
—00.09 (9) 




Pnl P'^9 O^ 

— ivui — y^jz — yjD 


—26.6 (14) 


C32- 


-Rul- 


—PI — C7 


1 T O /'A /0\ 

178.69 (8) 


Cl, 1 


Pill P'^9 O'^ 
— Kui — y^jZ — yjj 


-112.6 (15) 


C31- 


-Rul- 


—PI — C7 


A '^A /0\ 

-0.20 (8) 




Pill P'^9 0"^ 
-ivui — y^jz — \JD 


T A A / 1 /I \ 

79.9 (14) 


Ru3- 


-Rul- 


T»i r^n 

— PI — L7 


TA OH /n\ 

79.86 (7) 




Pill P'^9 O^ 

— ivui — y^jz — yjD 


I'^O T /I /1\ 

—128.7 (14) 


Ru2- 


-Rul- 


— PI — C/ 


96. 3j \p) 




Pnl pi9 0"^ 


1/1.6 (14) 


C30- 


-Rul- 


— PI — CI 


f ^ C /A\ 

36.35 (9) 


C34- 


— Ru2— C33— 04 


79 (6) 


C32- 


-Rul- 


— y\ — CI 


CH on {o\ 

—56.87 (8) 


C35- 


-Ru2— C33— 04 


1 AO /z:;\ 

-108 (6) 


C31- 


-Rul- 




i ^ A A /A\ 

124.24 (9) 


P2— 


-Ru2— C33— 04 


-18 (6) 


Ru3- 


-Rul- 


— rl — CI 


ICC T A 

-155.70 (6) 


Ru3- 


-Ru2— C33— 04 


1 £A /I AA\ 

169 (100) 


Ru2- 


-Rul- 


Tl 1 1 

— Fl — CI 


1 1 A O 1 /'7\ 

-139.21 (7) 


Rul- 


-Ru2— C33— 04 


^ AH /zr\ 

147 (6) 


C30- 


-Rul- 


— PI — C13 


1 C C AO /'A\ 

155.03 (9) 


C33- 


-Ru2— C34— 05 


OA O /I C\ 

—20.8 (15) 


C32- 


-Rul- 


Til ^ 1 '> 

— ^Pl — C13 


^1 oi /o\ 

61.81 (8) 


C35- 


-Ru2— C34— 05 


1 1 T T yi c\ 

—117.7 (15) 


C31- 


-Rul- 


— I:'! — C13 


1 1 T AO /'A\ 

-117.08 (9) 


P2— 


-Ru2— C34— 05 


O 1 O / 1 c\ 

81.2 (15) 


Ru3- 


-Rul- 


T^ 1 1 o 

— PI — C13 


n A'^ /'7\ 

-37.02 (7) 


Ru3- 


-Ru2— C34— 05 


1 o zc; A /I c\ 

—126.9 (15) 


Ru2- 


-Rul- 


— PI — C13 


'^A C5 /TX 

—20.53 (7) 


Rul- 


-Ru2— C34— 05 


1 TO /I / I C\ 

173.4 (15) 


C33- 


-Ru2- 


— rZ — Li4 


OA ni iQ\ 

—84. li (o) 


C33- 


— Ru2— C35— 06 


28.4 (15) 


C34- 


-Ru2- 


-P2— C14 


-177.93 (8) 


C34- 


— Ru2— C35— 06 


125.5 (15) 


C35- 


-Ru2- 


-P2— C14 


4.15 (8) 


P2— 


-Ru2— C35— 06 


-73.3 (15) 


Ru3- 


-Ru2- 


-P2— C14 


81.15(6) 


Ru3- 


-Ru2— C35— 06 


134.7(15) 


Rul- 


-Ru2- 


-P2— C14 


99.20 (6) 


Rul- 


-Ru2— C35— 06 


-166.3 (15) 


C33- 


-Ru2- 


— P2— C20 


39.67 (9) 


C38- 


-Ru3— C36— 07 


-51.3 (15) 



Acta Cryst. (2012). E68, m812-m813 



sup-14 



supplementary materials 



C34- 


— Kuz — rz — LzU 


-53.53 (9) 


C37 — Ku3 — L36 — 07 


-48 (3) 


C35- 


— Kuz — Pz — CzO 


128.55 (8) 


P3 — Ru3 — C3 6 — 07 


CJ A /I C\ 

53.0 (15) 


Ru3- 


— Kuz — ^Pz — CzO 


—154.44 (6) 


Rul — ^Ru3 — C36 — 07 


—152.4 (15) 


Rul- 


— Kuz — rl — CzU 


—136.40 (7) 


Ru2 — Ru3 — C3 6 — 07 


1 /I T A /1 C\ 

147.4 (15) 


C33- 


— Kuz — r z — C 1 3 


ICO £^C f(W 

158.65 (9) 


C3fS — Ku3 — L37 — Oo 


'^C\ A /I 

39.4 (12) 


C34- 


— Kuz — rz — CI 3 


£.Z AC {(\\ 

65.45 (9) 


C36 — Ru3 — C37 — 08 


36(3) 


L35- 


— Kuz — VI — L13 


—112.47 (8) 


P3 — Ru3 — C37 — 08 


HA A /I 

—64.9 (12) 


Ku3- 


— Kuz — rz — L 1 3 


1 c A £1 in\ 

—35.46 (7) 


T),,i T),,T r~'in r\o 

Ku 1 — Ku3 — C 3 7 — 0 8 


1 /I A C /I 

140.5 (Iz) 


KUl- 


— Kuz — r z — C 1 3 


— 1 /.4z (/) 


"r),,o T)..i /^n r\o 
Kuz — Ku3 — C3 / — (Jo 


— 15S'.4 (Iz) 


C3o- 


— Ru3 — P3 — Oil 


—134.82 (9) 


C37 — Ru3 — C38 — 09 


5 (3) 


C37- 


— Ru3 — ^P3 — Oil 


AO T> /0\ 

—48.23 (8) 


C3 6 — ^Ru3 — C3 8 — 09 


—175 (3) 


C36- 


— Ku3 — r3 — U 1 1 


^ 1 1 cc\ /n\ 

133.59 (9) 


P3 — Ru3 — C38 — 09 


96 (3) 


Kui- 


— Ku3 — r 3 — (J i 1 


43.34 (8) 


Ru 1 — Ru3 — C3 8 — 09 


-83 (3) 


Ru2- 


— Ru3 — ^P3 — Oil 


43.64 (6) 


Ru2 — Ru3 — C3 8 — 09 


TA 

-79 (3) 


C38- 


— Ru3 — ^P3 — OlO 


104.49 (9) 


P3 — 010 — C39 — C40 


69.4 (2) 


C37- 


— Ru3 — P3 — 0 1 0 


-168.93 (8) 


TIT /"A 1 /"V C\ A A 

P3 — 0 1 0 — C3 9 — C44 


1 1 1 O /I A\ 

-112.13 (19) 


C36- 


-Ru3— P3— OlO 


12.90 (9) 


C44 — C3 9 — C40 — C4 1 


1.8 (3) 


Rul- 


-Ru3— P3— OlO 


-11.35 {/) 


/~\1A /~<TA AC\ A 1 

010 — C39 — C40 — C41 


1 TA O 

-179.8 (2) 


Ru2- 


-Ru3— P3— OlO 


-11 m5 (6) 


C39 — C40 — C4 1 — C42 


1 O / /I \ 

-1.3 (4) 


C38- 


-Ru3— P3— 012 


1 An i(W 

—16.47 (9) 


L40 — C4 1 — C4z — C43 


A 1 ^ A\ 

-0.1 (4) 


C37- 


-Ru3— P3— 012 


/U.lz (8) 


C41 — C42 — C43 — C44 


1.2(4) 


C36— Ru3— P3— 012 


1 AO /A\ 

—108.06 (9) 


C42 — C43 — C44 — C3 9 


-0.7 (4) 


Rul- 


-Ru3— P3— 012 


161.70 (6) 


C40 — C3 9 — C44 — C43 


-0.7 (3) 


Ru2- 


-Ru3— P3— 012 


161.99 (6) 


0 1 0 — C3 9 — C44 — C43 


1 TA 

—179.2 (2) 


011- 


-P3— OlO— C39 


41.1 / (1 /) 


P3 — oil — C45 — C50 


1 A 1 /I /'^'v 

1U1.4 (z) 


012- 


-P3— OlO— C39 


-60.61 (16) 


"A') 1 1 f ^ A C A £ 

P3 — Oil — C45 — C46 


-84.0 (2) 


Ru3- 


-P3— OlO— C39 


169.50 (13) 


C ' r f\ /" ■> A C f ^ A £ f ^ A "7 

C50 — C45 — C46 — C47 


1 1 \ 

-1.1 (3) 


OlO- 


-P3— on— C45 


—101.64 (17) 


r\ 11 A c A a An 

oil — C45 — C46 — C47 


1 nc £ 

-175.6 (2) 


012- 


-P3— Oil— C45 


/I "3/; /I 0\ 

4.36 (18) 


r^A^ r^AC r^An r^AQ 
C45 — C46 — C4 / — C48 


A ( A\ 

0.2 (4) 


Ru3- 


-P3— Oil— C45 


133.72 (15) 


C46 — C47 — C48 — C49 


0.7 (4) 


Oll- 


-P3— 012— C51 


171.31 (14) 


£^An r^AO /^Ar\ /^cf\ 

C47 — C48 — C49 — C50 


A Z^ /y1 \ 

—0.6 (4) 


OlO- 


-P3— 012— C51 


—82.04 (15) 


A ^ i~^AC /~1CA r^AC\ 

C46 — C45 — C50 — C49 


1.1 (3) 


Ru3- 


-P3— 012— C51 


43. lU (16) 


r\-\ 1 /~*/ic r^z(\ r^ACi 
0 1 1 — C45 — CDU — C49 


1 75.58 (19) 


C7- 


-PI— CI— C6 


134.78 (14) 


/—I A o A A C A A C 

C48 — C49 — C50 — C45 


-0.3 (3) 


C13- 


-PI— CI— C6 


—119.06 (15) 


P3 — 012 — C51 — C52 


AAA /'^\ 

44.4 (2) 


Rul- 


-PI— CI— C6 


ISb (16) 


P3 — 012 — C5 1 — C56 


1 T /I /I \ 

—136.63 (14) 


C7- 


-PI— CI— C2 


AO C? / 1 0\ 

—48.53 (18) 


C56 — C5 1 — C52 — C53 


2.5 (3) 


C13- 


-PI— CI— C2 


cn Zl'J /I TA 

57.63 (17) 


012 — C51 — C52 — C53 


1 "70 cn /I TA 

-178.57 (17) 


Rul- 


-PI— CI— C2 


— 1 /5.35 (13) 


/"■CI i^co r^zA 
C5 1 — C5z — C53 — C54 


-1.4 (3) 


C6- 


-CI— C2— C3 


0.6 (3) 


C52— C53— C54— C55 


-0.8 (3) 


Pl— 


-CI— C2— C3 


-176.01 (15) 


C53— C54— C55— C56 


2.0 (3) 


C6- 


-CI— C2— C26 


-179.09 (19) 


C52— C51— C56— C55 


-1.3 (3) 


Pl— 


CI— C2— C26 


4.3 (3) 


012— C51— C56— C55 


179.73 (16) 


CI- 


-C2— C3— C4 


-0.9 (3) 


C54— C55— C56— C51 


-1.0(3) 



C26— C2— C3— C4 178.8 (2) 

Hydrogen-bond geometry (A, °) 

D—n-A D— H D-A D—Yi-A 

C42— H42/4-01' 0.95 2.52 3.384(3) 151 
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C56— H56^-08" 0.95 2.59 3.343 (3) 136 

Symmetry codes: (i) x, y-\, z; (ii) -x+\, -y, -z+1. 
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